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Introduction
Analyzing the income position of families is challenging -both on the empirical and the conceptual side. As to the empirical side, data sources are needed which provide information on the financial situation of various household types. However, representative assessments are often limited to household types that can be observed very frequently, e.g., couples with one or two children. Reliable data for couples with three or more children or for single parents with more than one child are often lacking. On the conceptual side, problems arise because income is not just another socio-economic characteristic reflecting the well-being of families and other households. Rather, it is the outcome of decisions and negotiations of household members concerning, inter alia, the formation and expansion of a family. Further problems are due to the fact that income cannot be easily compared across households of different size or composition.
Decisions to start a family often go along with voluntary reductions of labour force participation and, hence, earned income of at least one parent. At the same time, income still accruing to the household is shared with an additional member. Therefore, actual household income or its use can never be taken to be a comprehensive welfare indicator. Yet, it accrues under typical sets of constraints which are much the same for most households. It also limits access to market goods and services for the household and all of its members, so that it can be considered an indicator of material prosperity which matters for applied research on inequality. Comparing income positions of households of different size and composition may also inform potential parents about important consequences of their options. Regarding this point, existing data limitations add an interesting insight: in Germany, families are continuously becoming rarer and smaller which, in turn, increases the problems of empirically investigating their situation (Statistisches Bundesamt, 2017) . This paper focuses on the problem of making income data comparable across households. Equivalence scales are a standard tool that is generally used in this context (Lewbel and Pendakur, 2008) . Widely used scales such as the (modified) OECD scale (Hagenaars et al., 1994) 1 typically apply a fixed scale weight for a given household type across the entire range of income. However, the OECD scale rests on experts' choice, rather than on empirical analyses. Empirical estimates allowing for this feature typically indicate that appropriate scale weights are income-dependent. Resulting equivalence scales mostly decrease with income, such that the scale weight for a couple with one child compared to a single adult may be far greater than unity when income is low, but rather close to unity in the range of higher income (Donaldson and Pendakur, 2004; Koulovatianos et al., 2005; Biewen and Juhasz, 2017; Garbuszus, 2018) . The scale weights applied in this paper are obtained using a two step-approach which combines statistical matching with the estimation of linear expenditure systems (Dudel et al., 2017a) for four waves of the quinquennial German Sample Survey of Income and Expenditure (EVS) for the years 1998 to 2013 . The paper presents and discusses the core findings of Garbuszus et al. (2018) on how family income has developed in Germany since the 1990s. The new income-dependent equivalence scale is applied to data on family income provided by the German Socioeconomic Panel (SOEP) for the period from 1992 to 2015. Comparing our results to those deriving from an income-independent scale, we show that (i) the choice between equivalence scales really matters and (ii) applying our income-dependent scale specifically increases at-risk-of-poverty (ARP) rates. This finding is persistent over the years. It suggests that, thus far, ARP rates for families living in Germany have been severely underestimated. We therefore contribute to previous literature on income distribution and poverty, in Germany and elsewhere, that mostly relies on the OECD scale (e.g., Grabka and Krause, 2005; Grabka and Frick, 2010; Stichnoth, 2016) . We provide a fresh look at these issues, to the best of our knowledge being the first to apply expenditurebased equivalence scales to the analysis of family income in Germany. Our findings are highly relevant for policymakers as well as for applied inequality research.
The remainder of this paper is structured as follows: Section 2 provides an overview of the literature on income of families living in Germany, followed by brief descriptions of the equivalence scale applied and the data used (sections 3 and 4). Empirical findings regarding the development of family income since the 1990s are presented in section 5. In section 6, we discuss the practical implications of our findings. Section 7 concludes.
Literature on income of families
Detailed studies regarding the income positions of German families were provided by Becker (2003) , Eggen and Rupp (2006), or Schulze (2009) . Based on data taken from the SOEP, the EVS and the Microcensus, mean equivalent net income of households is measured in these contributions and compared across family households and to other household types. In addition, researchers from the DIW Berlin, where the SOEP is based, have contributed a lot to the literature on income distribution in Germany (see, e.g., Grabka and Krause, 2005; Krause and Zähle, 2005; Grabka and Frick, 2010; Goebel et al., 2015) , however, without putting much emphasis on the situation of different types of families.
2 Some insights are also offered by studies relating to official reports on poverty (Juncke and Henkel, 2013; Deckl, 2013; Boockmann et al., 2015) . An analysis of long-term trends in family income was made by Büchel and Trappe (2001) . Overall, findings in these studies suggest that mean household net income of couples and -at a lower level -of single parents increases with the number of children living in the household. At the same time, equivalized income shows opposite trends, with more children implying a decrease in material well-being. This comes as no surprise. The use of equivalence scales rests on the ideas that (i) individual needs vary for different household members and (ii) economies of scale and scope allow larger households to utilize income more efficiently than a single person does. However, expenditure on additional household members typically exceeds observed increases in non-equivalized household income.
Research on the development of family income over time supports these findings. Accounting for the effects of nominal or real growth, observations mostly remain unchanged over the observed periods of time (Büchel and Trappe, 2001; Schulze, 2009) . Taking closer looks at income distributions relating to different household types reveals further details: equivalent income of families is less dispersed than for households without children and rarely reaches the range of higher and very high income levels; this observation is a fortiori true for single parents (Becker, 2003; Boockmann et al., 2015) .
With respect to poverty risks for families, the results of existing studies are not entirely consistent (see, in addition, Deutscher Bundestag, 2001 Bundestag, , 2005 Hauser and Becker, 2001, 2004) . In a number of studies, ARP rates for couples with children turn out to be higher than for childless couples or all households, but there are exceptions with differing results. Couples with three or more children and single parents appear particularly likely to be faced with increased poverty risks. Regarding the age of children, households with younger children typically show higher ARP rates than households with older children. However, long-term trends in specific ARP rates for different household types are rather unstable and exhibit high variation.
3 Therefore, a general trend of an increasing share of family households living in poverty cannot be stated without further ado (Lautherbach, 2003) . The majority of studies mentioned here, especially those published more recently, assess equivalized income using empirical set-ups that are essentially identical, applying the OECD scale (mostly) to SOEP data. Exceptions that compare and discuss results based on different types of equivalence scales are studies by Becker (2003) and by ZEW and IAW (part 3.3 of Boockmann et al., 2015) . Options for assessing the variance of differing inequality measurements are discussed in Dudel (2017) .
Equivalence scales
Intensive research on the estimation of equivalence scales took place in the 1970s and 1980s (Kapteyn and Van Praag, 1976; Deaton and Muellbauer, 1980; Browning, 1992; Pollak and Wales, 1992; Nelson, 1993) . However, the topic has recently gained attention again (Blundell et al., 2003; Donaldson and Pendakur, 2006; Chiappori, 2016) . In this study, we will demonstrate the effects on the income distribution when an income-dependent equivalence scale is applied to data on family income, rather than an income-independent one. As an income-independent scale we are using the OECD scale which has become a quasi-standard in current research on income inequality and poverty. 4 The OECD scale has no direct empirical basis, but was essentially meant to reconcile diverging empirical findings available at the time of their introduction, mainly in order to provide a default scale for analyses lacking more detailed results that could be used for comparing income across countries (Hagenaars et al., 1994) .
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Here, we confront the OECD scale with an income-dependent (ID) scale estimated in Garbuszus et al. (2018) . The motivation for estimating this scale stems from the suspicion that the OECD scale may not be appropriate for low-income households, underestimating additional expenditure on additional household members in many cases. This is suggested by the observation that, in many countries, income support for poor households increases much more with additional members, adults or children, than the OECD scale would imply.
To obtain an income-dependent scale, we applied an approach described in Dudel et al. (2017a) to each quintile of the income distribution of each household type for which we had sufficient numbers of observations in our data (EVS, waves 1998 (EVS, waves , 2003 (EVS, waves , 2008 (EVS, waves , 2013 . The scale is thus based on a combination of statistical matching (of households in the relevant quintile with reference households that typically had one member less) 6 with regressions based on observed household expenditure. For the regressions, the FELES expansion of a linear expenditure system (Stone, 1954; Merz, 1983; Conniffe and Keogh, 1988) was applied. With this set-up, the determinants of scale weights -specifically, the 4 The OECD scale attaches a weight of 1.0 to a single adult or to one adult living in a larger household; weights for additional household members are 0.5 (if they are aged 14 and older) or 0.3 (if they are aged less than 14).
5 Dudel et al. (2017b) compare different methods for estimating income-independent equivalence scales. Based on German microdata, they find that the results are mostly close to the OECD scale, regardless of the precise approach employed.
6 For a more careful description of the procedures employed, see Garbuszus et al. (2018) .
Engel-curves for each category of goods we distinguished -are assumed to be piece-wise linear across quintiles, but allow for variation in their slope. In line with most of the literature on income-dependent scales, the resulting ID scale implies that scale weights decrease with income.
7 Figure 1 shows the results we obtained from data of the most recent wave of the EVS (2013). The estimations provide scale weights for single adults ("A"), single parents with one child ("AC") as well as couples with no ("AA"), one ("AAC"), two ("AACC"), or three ("AACCC") children. For each of these family types, the ID scales show a convex shape declining with income, while scale weights basically increase with the number of children and/or the number of individuals in the household.
8 ID scales deriving from earlier waves of the data base look essentially the same when corrected for changes in nominal income.
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Given the tasks of this paper, it is interesting to note that each of the ID graphs included in figure 1 intersects with the horizontal lines reflecting corresponding values of the OECD scale. Intersections are mostly located in the first or second quintile, i.e., in the range of lower income. Only for single parents with one child, the relevant point is reached at relatively high levels of income, given the specific income distribution of this household type.
10 In all cases, ID scale weights exceed those implied in the OECD scale for families with low household income, while they converge to levels below the corresponding values of the OECD scale as income becomes high. In other words, with its fixed weights, the OECD scale tends to overestimate equivalent income of poor households and to underestimate equivalent income of rich households. This indicates that the application of incomedependent equivalence scales may have considerable effects for the resulting distributions of equivalent income. To assess equivalent income for all the household types covered, the scales of Garbuszus 7 Income dependence of scales of different types has been tested thoroughly by, e.g., Plug and Van Praag (1995) ; Aaberge and Melby (1998); Blundell et al. (2003) ; Donaldson and Pendakur (2004) ; Koulovatianos et al. (2005) .
8 The results for couples with three children show weaknesses in the range of lower income, where estimated scale weights are slightly lower than those for couples with two children. It is possible that additional weights for third children are low (as they are for higher income), but it is clearly implausible that they should become negative in this range. These problems are mainly due to small sample size, as we are going to the limits of what our data can provide here. Also, peculiarities in employment behavior of this particular household type create difficulties for the matching procedure applied in the first step of our approach.
9 For couples with three children, these results look better, some even showing weights which exceed those for couples with two children by a small margin throughout, but they are still not fully satisfactory.
10 For couples with three children, the intersection point lies at a particularly low level instead. This is not only due to low ID scale weights for low-income household of this type. Also, by its simple, additive structure, the OECD scale attaches a weight to this type that appears relatively high. So weaknesses of the two scales probably coincide here. 1998, 2003, 2008, 2013) are linearly interpolated for the years in between 11 and applied to data on household net income taken from the SOEP. Rather than dropping results for couples with three children entirely, we replace them by scale weights for couples with two children whenever they fall below the latter. This can be considered a lower bound for meaningful weights, but results should certainly be interpreted with some caution for this specific family type.
income, and many other aspects of life. The population represented in the survey are private households living in Germany and all their members above the age of 17, while those below this age -if not interviewed as well through special questionnaires -are registered as additional household members to determine the household composition. The original SOEP sample, drawn in 1984, was gradually expanded with refreshment samples, catching up on the representativeness for the German population in general, or for migrants or high-income households in particular. The recent inclusion of the FiD study ("Families in Germany"; Schröder et al., 2013) lead to an overall increase in the number of family households in the sample. FiD was meant to cover family types which are not well represented in other surveys, such as young families and single parents or couples with large numbers of children. Sample weights provided always allow for extrapolations to the total population living in private households (Pischner, 2007) .
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The SOEP sample we are using in this study is a subset covering only those six household types which are explicitly covered in our estimates based on EVS data: single adults, single parents with one child, and couples with up to three children, where singles and childless couples are needed for comparison. A couple is defined as a household containing two adults that are living in a partnership. A child is every person aged less than 18, the age of consent in Germany, living in the household.
13 Households containing adults above the age of 65 are excluded; the same applies to households in which at least one member is a pensioner. This should mainly increase homogeneity among households without children and facilitate comparisons of households in this group to households with children.
The final sample contains 68, 924 individuals in 26, 256 households covering the timespan from 1992 to 2015. Inclusion of the FiD study leads to an increase in the numbers of observations for all family types and for the years since 2010. For earlier years, observed numbers of single parents (100-200) and couples with three children (170-320) were rather limited, with a steeply declining trend over time in the latter case.
SOEP data offer a variety of different income variables (individual income v. household income; gross or net figures; monthly income in the current year or annual income in the previous year). To make sure that information on income corresponds to the current situation, unbiased by job changes, job losses, retirement, or changes in household size and composition, the ID scales presented in section 3 are applied to data on current monthly net household income. 
Equivalence scales and income distributions
We first demonstrate the effects of using income-dependent scale weights instead of the fixed OECD weights showing density functions of household income and equivalent income for all types of households pooled across all 24 waves of the SOEP we are using (see figure 2 , where median values for each graph are also indicated). Applying equivalence scales to (raw) household income typically results in a greater compression of the income distribution, as most amounts of income are divided by a factor exceeding 1. This compression turns out to be strong when applying the OECD scale, while it is more moderate for the income-dependent (ID) scale.
Varying degrees of compression of the income distribution are a natural effect of the two types of equivalence scales we are comparing. Compared to the ID scale, the OECD scale implies that scale weights are applied to the whole range of household income that are too high for the majority of households. This tends to underestimate their equivalent income. At the same time, the OECD scale overestimates income for households at the bottom end of the income distribution. Overall, this results in a stronger compression. What is interesting, then, is how these differences between the two scales affect different 
Development of equivalent income
Applying the two different equivalence scales has a considerable impact on relative income positions of families. Figure 3 represents 14 the median, the 20th and 80th percentile of equivalent income across the entire observation period, differentiated by household types. This gives an impression how income positions of households on low, medium and high income have evolved over time. Throughout, equivalent income has been adjusted to year-2010 prices to correct for inflation. In general, equivalent incomes displayed in figure 3 increase up to the early 2000s, but then level off or even fall to pre-2000 levels until 2008 for all household types. Afterwards, a new upward trend is visible in many, but not all cases. Basically, these trends apply to all levels of income. However, high levels of income show larger increases than median and low income, as was already shown by Goebel et al. (2015) and Feld and Schmidt (2016) .
What is most interesting here is the impact of applying different equivalence scales. Equivalent income and its long-term increases are generally higher for the income-dependent ID scale than for the OECD scale. This is true not only for median equivalent income, but also at the 20th and 80th percentile. Yet, differences are much smaller at the 20th percentile, and they increase with the levels of income considered. Also, differences between results for the ID scale and the OECD scale are larger for families than for childless couples. This indicates that potential biases caused by the application of the incomeindependent OECD scale are stronger for families than for other household types.
Finally, there is one important exception to much of what we have just said. For single parents, equivalent income has not only remained below the year-2000 level until today. Median income and income at the 20th percentile are also lower based on our ID scale compared to results for the OECD scale. The effect that the OECD scale assumes scale weights which are too high for higher income becomes negligible for a household type that rarely reaches this range of income.
For the other types of households, we obtain the familiar result (see section 2) that equivalent income -at the median as well as at the 20th and 80th percentile -decreases with the number of children, certainly from childless couples to couples with two children. For couples with three children, this holds true only in more recent years. Over time, increases in income differ across household types. They are similar for couples without and with one or two children, while couples with three children (and, again, single parents) show smaller increases in equivalent income over the last two and a half decades. This is especially true for households at the 20th percentile. The reasons are related to changes in labour-force participation of parents, especially mothers, which has not expanded as much in these households as it has among couples with one or two children.
Poverty risks for families
As we have shown, relative income positions of families vary depending on the type of equivalence scales applied. For a majority of households, the ID scale leads to higher equivalent income compared to income-independent equivalence scales like the OECD scale. The opposite holds true for households on low income. In fact, the financial situation of families with low net household income turns out to be substantially worse than is indicated by equivalent income based on the OECD scale. The reason is that, through higher scale weights, the ID scale corrects an overestimation of equivalent income at the lower end of the income distribution (see section 3).
A key parameter in current research on income inequality and poverty is the at-risk- 
ARP60
of-poverty (ARP) rate. It is defined as the share of households or individuals in the population that have less than 60% of the median equivalent net income at their disposal. This concept of relative poverty -dating back to Fuchs (1965) who had suggested a 50%-threshold 15 -can be debated, inter alia, due to the arbitrary nature of the thresholds applied (Hauser, 2012) . To demonstrate the effects of different equivalence scales and to compare results relating to different thresholds for relative income, figure 4 shows the development of ARP rates -or, strictly speaking, of ARP rates (60%) and poverty rates (50%) -for equivalent income based on the ID scale and the OECD scale. As shown in the figure, the impact of applying different thresholds for assessing ARP or poverty rates is sizable. However, differences relating to the type of equivalence scale applied are almost as important. In both dimensions, shares of the population living in poverty (risks) differ by approximately 5 percentage points, with the income-dependent ID scale consistently producing higher rates than the OECD scale. Therefore, levels of ARP rates have been underestimated in previous poverty research, due to the use of an equivalence scale that is not really appropriate for households at the lower end of the income distribution.
Figure 5 reveals that differences relating to the two types of equivalence scales become even larger if one takes a closer look at poverty (risks) for different types of households. For all but one of the household types considered, ARP rates are higher based on the ID scale than when the OECD scale is used. Furthermore, differences vary in levels as well as in their changes over time. The exemption is given by couples with three children (for which our results regarding the ID scale are not fully plausible and for which OECD scale Figure 5 : At-risk-of-poverty (ARP) rates with thresholds of 50% and 60% of median equivalent net income by household types. Source: SOEP v32.1, Garbuszus et al. (2018) . weights are relatively high; see footnote 10). For all other types of families, 50%-poverty rates based on the ID scale are closer to the 60%-ARP rate for the OECD scale than they are to the 50%-rate for this latter scale. The most striking result relates to the situation of single parents with one child. It appears to be far worse in terms of poverty (risks) than has ever been shown using the OECD scale -which gives this household type a particularly low weight. Using conventional procedures for assessing equivalent income, their ARP rate has been fluctuating around no less than 40% throughout the observation period, while it fluctuates around 65% when the ID scale is applied.
Discussion
The results presented here highlight the fact that equivalence scales based on household expenditure vary substantially with household income, if one allows for this kind of variation in the empirical assessment. They also demonstrate that, neglecting this property, the widely used OECD scale applies scale weights which are particularly inadequate for ranges of income where poverty thresholds are usually located. This leads to distorted results regarding the level of poverty and/or the structure of households exposed to poverty risk.
Our results are based on empirical work that was deliberately designed to follow a piece-meal approach, running separate estimates for each wave of our data base, for each of the household types considered, and for each quintile of their income distributions. Therefore, the results indicate that the structure of income-dependent scale weights is very stable over time, and that their decline with income is not an artifact of assumptions regarding any predefined overall shape. Building on these insights, one could certainly go for analyses which are more comprehensive and more elegant -and could also improve on weaknesses of our results, such as the implausibly low scale weights for low-income couples with three children.
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But then, what are the practical implications of our findings? Do we recommend to replace the OECD scale with income-dependent equivalence scales in all future work on inequality and poverty? The answer is both yes and no. The answer is (partly) "yes" because the OECD scale rests on over-simplifications that render it particularly ill-suited for measuring poverty lines and assessing poverty rates -an area where it has become an international quasi-standard in recent years.
17 But the answer must be (partly) "no"
because it is impossible to replace the OECD scale, or alternatives which are similarly simple, in all of their current applications. The new OECD scale was suggested mainly as a compromise between a multitude of other scales, meant to be used for cross-country comparisons in cases where more detailed and generally agreed results were lacking (Hagenaars et al., 1994, p. 194) . In this role, simple defaults like the OECD scale are clearly indispensable. But even for work focusing on just one country, it is all but easy to replace such scales, since simplicity has its merits also at this level. An advantage of the OECD scale is that it is represented by essentially three figures relating to three types of household members (see footnote 4), while incomedependent scales like the one used here need to be spelt out in long arrays of scale weights relating to different household types and, in addition, to each percentile of the income distribution -or some higher or lower resolution. A related advantage of the OECD scale is that, due to its "Lego brick" logic, it can be applied to all types of households included in a given population, whether this may be appropriate or not. Income-dependent scales have to be determined specifically for each household type, which almost inevitably runs into problems with data limitations for a non-negligible percentage of the population.
As long as there is mainly an interest in aggregate figures and trends -e.g., poverty rates or ARP rates among the entire population and their development over time -the OECD scale may therefore have to do. We have shown here that, compared to results based on our ID scale, aggregate levels of poverty rates and ARP rates are underestimated considerably using the OECD scale (see figure 4) . But the time trends of these indicators are practically unaffected over more than 20 years, and the level effect of the equivalence scales applied is very similar to that of the choice of a particular income threshold, say, at 50% or 60%. Choosing the simplified OECD scale could therefore be considered as just another arbitrary choice that is helpful, and probably needed, to make use of analytical concepts allowing for rough comparisons across countries as well as over time.
However, if the interest lies with the composition of the population in poverty or at poverty risk, or with poverty (risks) for specific types of households, equivalence scales ought to become more elaborate. Specifically, their income-dependence matters in these cases to avoid not only substantial measurement error, but also misleading policy conclusions. This can also be seen from our results, as the levels and time trends of poverty rates and ARP rates start to vary a lot more depending on the equivalence scale applied when they are differentiated by household types (see figure 5 ). For applications of this kind, the fact that income-dependent scales can only be determined for household types that are observed frequently enough to allow for representative assessments is not much of a limitation. Furthermore, the complexity of our ID scale could be reduced, e.g., by using scale weights which only differ by deciles of household specific distributions of net household income.
Reducing the resolution of the original ID scale clearly carries a cost. But with a differentiation by deciles, the loss in the accuracy of results appears to be tolerable. This can be seen in figure 6 which compares poverty rates for different household types based on the original version and an "abridged" version of the ID scale. The decilewise scale weights used here are documented in an appendix of this paper. They are basically portable across data bases and over time, so that they could be applied by anyone who is interested in exploring the implications of our findings. In any case, we think that further work on income-dependent scales, plus agreements on when and how to use them, would be beneficial for the research community and the greater public, including people in politics and public administration who are interested in the issues discussed here. 
Conclusion
The present paper should be taken mainly as a word of caution. Equivalence scales play a major role in research on income inequality and poverty, especially with respect to results for different types of households. Although the (modified) OECD scale has become a quasi-standard for applied research in this area, this role should be reflected and probably reconsidered. Currently, assumptions underlying this scale are disregarded by many researchers and certainly by the greater public. Based on German microdata, this study shows considerable differences in equivalent household net income across different household types, depending on which type of equivalence scale is used. The income-dependent scale which is applied here as an alternative does not so much lead to new insights for households on median and high income, but definitely for those on low income. Our findings confirm that family households tend to be worse off in terms of equivalent income than childless households that are otherwise similar. At the same time, they suggest that a majority of family households are in a better income position than was previously assumed. By contrast, the situation of families on low income is even more difficult than has thus far been known. Specifically, poverty rates and poverty risks rise to alarming levels for single parents when income-dependent equivalence scales are used, while their situation was considered unfavourable already based on income-independent scales. The sensitivity of our results to different types of equivalence scales, plus the sensitivity to changes in poverty (risk) thresholds suggest that, quite generally, blindly following conventional patterns in applied poverty research is not exactly an ideal solution.
We conclude from this study that the impact of income-dependent equivalence scales is important. Scales of this type should be explored more fully, using different data bases, different approaches and empirical specifications, and they should also be subjected to comparative work at an international level. The task of this work should be to develop new, more reliable standards for applied research on distribution and poverty.
